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(s?) im®] 

3 its. SSW<OS«*^3-&'53a#t>5 3&si[i8S 

n/tx + » * 7 HMftii, ^ffl • 

^•?H, 3 ffljTtt* ^f>ft-^7 ©SWcMft 
4ffiffK^t> 5 J: 5 KX fc'>? f » ^ 7 £ 

*ti«viW4. iSffi • h 1 , 3|Ht? 

wm^mmn rssw**^*. s £ . -#© 

g^a- 9 H , 3 f> 5 fiHflSUHe ft o x ; mt 

1, 3T:1i^f>5^ftO©T:\ ilg/clillO^ 
©0 f)ii*icj; 5SSW©S»*«^fS c tifi-c* 




(2) 



if$F^2 0 0 3 -7 6 6 3 



m>m i ] 5 x hitbtc»mzmmcmsbxm: 

fi»r*»i©»Rfi^a4. mmtm&ztitjs. io 

wsamsm^mt. WRv$m*±m<cLx. a*© 
mmmmm *£f#-r a c 4 k j; o , as«**¥S8*t? 
£j#fs©2©a«&j$^s4. ?5fc»*iJsnEStifcsi 

h it l tttmmzmi<Dmmit#&-r 2 © 2 y 

^, iwiB*i*j«fcaf»2©as^^aB, s^k* 20 
«©jg*©i* & sum %srf-t -s c 4 *«F« 4 -r *&k 

mms 2 ] it im 1 KaBtt©3ss^ssK*ji,> 

0 1 is <fc 2 ©S&ft&^gR, Sffi©Jii*£3JST 

■ssfssw* n^nff a & 4 4 1 k , m 1 feet 2 

£ S C 4 Srltft 4 T -5 &&$$$gS. 

3 3 it$g 1 * 2 (cia«©K«gfe 
^atefc^-c. 30 

§2Sfty X;!/ tt, JStt Hffiic-e ti-?ti«fiS § ft T ^ s 

c4%#m4-rs**^gg 0 

[0 0 0 1 ] 

«BS«i JDffiS ft/cftf*4 5 X h fcjftdtr 5 

[0 0 0 2] 

m^co&ffii m sffi©^Ma*jfe-r8«^« 
BKiJi^-riSKSTk^s^Kfi^-rs fe©4 bx, w*. 
«a«©jiii£t£3d3 f > a f-cssrr s^t??*^ 
&4#&6 0 

[0003] 

mw-ftMVkh &*>t?z>wm} l*l&#6, a«© 

JSHt&^jfT-S * + » * $ -Y X©<£ 5 ttSfiftftt =gg-C 
>»i{cf^t, a«©JIK£&#T£C4#irt& 50 



[0004] wmiHiisLri^a»c7'7^s 

a»^©«^jc«, x? ->s/cttx #>^*oa# f> 
fcj£«rrs©r, 2S«©M»*ft&-rsc4#r#& 

[0 00 5] a , c ©cfc 5 &*« KiE#T & § ft 

[0 00 6 ] 

W*jtfiWSfc»K. &©£ 5 Tfrb 
ft. Ilt&l 1 «:82tt©IHB«. s x MfcUfcStf**** 

r. affi©aB*gt^a-rs^ffigt^^4 > as© 
si5*^^s-r s»ffiffi^s 4 . mib 2 ^©sft§^ 

4*«*. 4 mmmmm&^mx. a«©nffi%±»cu 
t, a«t©^i*«o»fiS0f*^-r4e:tK«t»j. a«% 
*¥&f*T«J5-r s ® 1 ©a«#j$^® 4 . stmt 4 »n 

U C© 5 x h{bOfc86*«*SS©^BS{c^&-rs» 
l©2*#yX;i/4*tt*.. MfSSM^^i, £« 

©«ffi£±»t ut . a«©ii««^@p^%5ft-r s c 
4ic «t 0 . a«**¥s»»'cfi^"r*»2 ©asfi^ 

S4. «68«iftIE3tiyfc«#i*fi^LT5^ h^fcb 
fc?5fe^?R«^Ji6 b . C © 3 X Mfc Lfc8E£?S*3iffi©;8 

ffiK^-rs»2©2iSftyx;ui%«A. Mia 

0 1 fcj: tfi&2 ©as^^att. 5i»tcafi©H»© 
ma mm^m s c 4 4-rs^©-c*«, 0 
[0007] mm • n&s. 1 tcmttomiicj: 

titf . 9 1 5 C 4T^»tS»ffl!3f 

S tifcmut . »S©«lB%±flBK L/ /cttlt 7X 

t?jsi«ss»ffiHif s ft ?c«*«, as©*B^±fflij 

^m.m^ctxni<D2 ; b itm s ft ^ 
5 x h {b 3 tifcmm\ts m 1 ©afifi^RK * ^ -c 
*¥sg»tc^ 3 ft tewwm *cm 3 ft r . a«© 

^ffi^W3ftr, «H«s^a%«A4C4T®2© 
2M*yX;l/^6P±tii3ftfc3 X Hfc3ftfci5fe&»tt. 
»2 ©afifi^SK <fc or*¥sS»K^3ft/tSfi 

©«BKffi#&3nr. a«©»ffl^gt^3ft€> 0 afc, 

2 o©gt?f ^gamr «9i^a(c j: o -ra«?r^«sfi 
3#s c 4 t% as©^B • Kffl-^©^ 0 mmt> 
ft^„ 

[0 00 8 ] COit, gt^4JDJI3ftfcaft4^M 
£L,T 3 X b ^bLfci5t#S%4«-r&» 1 fc<fctf*2 © 
2^fty Z)i*mi<>%> C 4(CJ: ot, Sfi©jnKtc43t> 
-C^ 1 J: tf» 2 © 2 iftft y X;l/j&» h tttti 3 ftfc 3 * h 



omm • KBSiinr©iat)i&##*-&. § 6 k. 0 i 
s«9f*aa*rsc tr, jyr©fra • 3&£*#rs. 

Tffi^sc£#r*&t,^H©jai*«> «ffi)5t#^is 

m 2 ©ss^^SK «fc o xim § n/c®Rff jwjmuc * 
v-cmtrzc i*ttr#fti»»si©a*tt, 
l5ra«©ilffi£Sfc&T sbkcb, ^©ffiHfKB® l © 

© s * h ©@ «3 &#fc J: 0 *©JSI***i8#-r ZZtftV 

[0 0 0 9 ] ^ot, » 1 *s«fcUfH2 ©Sfifi^SK: 

ic Bflto? ©SSfi^SK J: o 3 ttT (, > ft c >© 

"C, aSafc«»ffl©^rtlKfc^Tfe5X h©@i3iA 
[0010] S/c, ^1 fc<fctfl&2©Sffi«mM2K«J: 

^rm^ca«©jg£i©g&£ffi^£3^-t&^&<t u 
©««?#• ggtcfco^T, $ 1 fc<fctfi&2 ©ass#fS¥ 
iifeK, »ite«tiy»2©as«fi^#a©si»K«tt 30 

SttJJr«:*©3a*aiW*«*.**ffi (»*«2KiBtt© 
[0011] »*B2KIB«©»»«:J:ntt, «©JS 

i43mi-s5^w%^n-ewasi i *>k, mi 

is <fc OH 2 ©gffi#J5^K©5i, >fcg& affiBfi tc-e©^ 
©H»©Sa4fBBT*SM-r4 C ir, JWTCfWfl • ft} 

^tfc^ ^®t5^s-rafi©*a*^ 

or^t-ac£#rs&t^ffi©JSJitt, »Mt&#^ 40 
®ras©ss*«fe^-r-siSK:tt, 02©a«^is 
fj©5:mi3M^S3f snriiftt»©T?. «s*e©s x 

h©EI»3ii*{c«fci3-e©Hi» : fe^"rSCi*i-t7tfS. 
iKK, KBfiJ»*«rlS«©WB%i!Wrsm«:, 02 
©S««^l2{PJj©£mi3tt#«c * o Tgt^T a C 
£*ST*&^»H©ja*B\ «ffl^^lS-ea«©^M 

4 brk », mi om&m&mikDZ&smtc 
sjfsftT^&t*©^ affi*6©5^h©ii»j3i*{c 

JcD^©Mlfi£»f &C<h#T*S 0 fitoT, 
?5^St?-^©Sfifi^afl!I©3a^sm^*«: & so 
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^ISrgfe^-r 5 JgHC tt . ffe^©^^M,li©^SR«(c 

§ tvr t, >&!,>© t\ it® * a*®© 1 > -rn *cfe t, > 
tfesx h©@oii*{c«t»)S«i©s»*asi*-rsci 

[0012] *fc % f»*S 1 S fc»S|:#S2 Jt!St&©* 

n^-n^-rs (f»#ii 3 ittsa©^) . c©«fc5(c 
2j|»>'X)i/%«Sl-5Ci'tr l 2^^X;i/*g«j§ 

$ x Kb 3 n/cst^^affifc^ 0 rtst* 
a«©sg#£ffiiir s c i *t-c * a £ 5 ft 2 as^y x 

[0 0 13] 

[#S9i©IS»©J®B] «T, 0ffi£#BgLT#fgBj§©- 

©Stffig fcBSffl^^^ 7 h ©*W&fl&S£^r«SrIi 
@*JcfcO'7a 7 ?0T& D . 0 2 ttliffig fcBSB&if- 

^ v \ icmmmw § nfc t * ©m^TsriiwfflH 

t?*»3. 0 3ttaMSfc»»fflgt#a^7 hcf-e©Xb- 
XjI/ (2^yX;W ©MSitWIIt*!), 0 
gg*¥ffimL/cit©7n^ ^0T?*S o 

[ 0 0 1 4 1 h*. ^1 umm : m^ v hv& 0 , 

«F#3«*lBi»^-'? h-C*§„ C©^ffigfe^a^^ 
b 1 S/cB»Hgfe^^-=--> h 3 tt. RttKK^snt: 

% -s 6 m<D^m f > 5 *^sr § n/cRst^© xt>?t 

?*7***.fc** 9*>-/^C*S. %*>\ Hit? 
«. Hffl3W®tKjaS©%iBW-Bft:ftK:3a*t> 5 »2 
ffl©*%H^UTt»4. C©^fcT>?-+»i'7tt, 

tcaasstifciioio s^-ltioii*-^ 1 1 vcwm 

ttSti4«fc5Ki»-3-r*j>3. c©leMSISIIiK:«t0 3^Ft 
> 5 -CJilHW e *^e^FSnfcSSW36S|BlK4»^P« 

ffifr^- y V 3 . 5*#tf> 5 . 5 ^iZKSftfc 

^f>? * 7 ^ 7 . J:c;H«l*9 tf«6*-* 1 1 b 

7 . feet £>'»M§^ 9 h iJ©X f> ? t 7 f 7 

*^(CfcWS01©a««^m> 48^^02© 

[0015] ^Bi5fe^ai7 h 1 iCfc^TXf>?+ 7 
^7KS«tW*ttg-r*»^Ktt, 02 (a) 
5 CC . S«W©HBW s ^±iJK[Sj< J: ^ KSftW^m 



aw 4 o mss ntcmmommw e © 5 %mmx 

ifis S»t>5©S«a55atca«3ti-CS»3ti*. 
6ffl©3d#t>5*t. C©£5K«We*3BT6C 
£ T?£l£W#*¥&»fcGi8 3 ft 5 „ 
[0016] STOf^-? F3tcfeUtXfc->?t v 
^7tcSSW*«a-rSJ8^tCB. 02 (b) K5«"«t 
5 fc, S«W©Kffl#±«cr6] < J: ^ KS«W%«S-r 

»r#. 3a*br>5os«»5aKa«3nTa3*sti« 

[0017] v Y 1 *T©X K>?t v >? 

7B> 03 (a) K^T<fc5fcffiSfC6<H©Sf#t>5 

.^71^ 03 (b) fc^r«fc9fcttlIKBffi©33*K 

[-1,3 W"C«. Xf>fr;*7 ©Et>fc»fc Sfi^T 

KSJ#f> 5 f +• 9 * 7 

[0 0 18] fc*s, atW077^^>F^fcWug 

i>7^-^ 3>55? h (Orientation Flat) (fSK 
r^'j^^J iWantDi) . SfcB^ f^CNotc 

HJ3U 0 3 JCmTJ; 5 fcttWcSIRW©^ 9 ?N#ffi« 
-f-S£5K:S«W#i£g3ftTt,>6£T6o * 

tl»5©tJ. 13 (a) , (b) KiiSfJ: 5 (C«SW© 

[0 0 191SJK, 01©lftWcRS£> Xf>ff; 
9 7 MI3ftfcStf*G£, 8fe#iSS£*iB 

FM4W42i)l#S©»^X;H 3 
(£TF. r 2 i*# /X;H3j £ BSIBT * ) * 6 ttlH 3 

tifcsxi Mj&sfpttJt-r s c £ * w±* *fc»©««d»jfc 

K0*©^E|TC^f <£ 5Wf>?t » * 7 K*Jt/t» 
»*SJ:5{o»ja3ttT^*. v Y lffl'J© 

28E#>'X;U 3, *&Vmm»3>-v h3W©2» 
<*y X;b 1 3 B, *»9iK4i»&* 1 © 2 ofcfty 
fc«fc tfSI 2 © 2 y XMC^-ft^ftfl^TSo 
[0 02 0 ] 2j»^XjH3IJ, HlKw-f «t9K, 
Sf$7-A 1 7 fCfcoTlfttHP^SSWO^ffiWs ttc 

lUffilcM L~cvmi3fa~c3i& 3 fit* K) , 0* ©^ep 

T^TJ: 5 fc|g«|»» 1 9 K«fc ot^7- A 1 7 CT£ 

m%/w$a 3 n s «fc 5 Kft o t is 4. jsmikm i, 

t££. «HM«1 9iaot^7-Al 7*02* 
©^Eire^T «fc 9 K-kTOgDjT 5 <fc 5 K»fW 5Ci 
~C. 7K^oT^3n/c2^^X;H 
3B, ±TfcS«HI&te«$3ftSC£K:&S. 
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[0 02 1 ] ZmWyZK 1 3 OHffitCBt MS 4 

flaM-sei*^ ut, snEffpi3nfcMf*G4*A 

■$-S#*»AS2 1 b i3&Sj*B3nn>4. «*S«2 1 
aicB. 3>FO-723 K<fc oT0flffl«K8P3ft*ffl® 

^ft£*S (CO,) Ifi&fti 3 tifciB#fi**%^?R Sib 

lbKB. :a> hP-5 2 3fc<fcoTHBJfWffll3ftSIW 
8^2 9i, mC< 3>H3-5 2 3&C«fcoTMftG© 
lOE^SEa^KJlBS^^E^iWSSS 1 ££^ 
3 ttfc»{ttft*&§6B 3 3^6, &#G*Hft#&3 

[0 0 2 2] fcfc. *£I*WC». gfc^SS £ 
{bK*^JD3n?c®a7j<^fflbT^€)^\ ». T)l 

*& ztcwmz <£ ^ {c. am©a«8t^^ffl^ e,n 

B. zm^KSR*S8SJn3nfciBtt**^?KS i bTfg 

ffl-r s c t v. tt&vmwT& *) , a«w©^ffiw s s 

[0 02 3] *fca#G«:ffl^6n4^X£UT, *^ 
*Wt«^fi§tt^T*4S5R (N 2 ) 
^fitt^XiOTT, WiKSI, T^3> (Ar)Si' 

[0 0 24] ftte. ±ab/cm»*-^ 1 1 £. 
« 1 9 £ . WWF2 5 , 2 9 £ . j&jK*^S»2 7 
£, af*fSl^g3 3£B, 3>Fn-723ia- 3 t 

»sw(c$ijfp s n S cfc 5 K tt o T t sS o 

[0 0 2 5] ^K, 2?S#^XJH 3(wm, 

#m b rm^-r s „ 2 ^ x;n 3 ©s^as 3 5 

B, 5^W3 7*^-ut:. *"x»a^2 1 b©^«J%. 
^&^2 1 aiSIDItfil, oSf)ffil&§2 1 a©* 
***X«A i S2 1 bimAZtiX\,*Z2n?g<DfflkV& 
JSStlT^S. *fc2iiSEft>'X;l/7©3H8aJ3 9B, * 

>j7-fx^©^£, 5xhM*aia3'tt&itWRiB«t? 
*5Wi«£"ca^3nr*ijS3nT^5. 

«2 1 a^^"X^A^2 1 bmmc^XU. WAtf 
SlftWK:3ia3nfcff^1BrK©ffT*oTfe«fc < , # 
KMS3 ft&l^ 2 iftft ^X;l/ 1 3 ©F«33B*>&ffe8T 

IWF, »K3tf^*A*2 1 bBit^niiSr«3nS 

[0 02 6 ] 3ctc, • »ffi«fe^-7 H . 3ft£* 
*«AfcS«j5fe^iS^#©«!WSKoi»T. 05 %#JS 

^a^y h 1 tmmm&^-v Y3tzzti?n2^? 

50 of^iHK, IMRW*ffilft-r*. *fc«SEW& 



[0 02 7] -r i d», mmk<Dim*)%m 

■y-gpi DOJRg^K^j&jRssti'Ti^issw*. 
?&imi d©jk§^kjk§s-£*. 

[0 0 2 8 ] hi, 3 , 4l/<fW 

m i DiBTS«w*jBa6-rsT-AA^#ofB3Sfflo^ 

» h TRs&s, ^ • iffifflfej*:!- y H , 3 [g|K:&&!ft 
SSS4 l±KBM34irt>*. c©»3&l§a#? hTR 

7-AAiJ, Ei#©^EPT^T<£ Mc|I]$s5J 

h t r K*r t,r<w» ^neccflM § t> a . 

[ o o 2 9 ] jgjiss4 1 iaz, mm/zmwm 

a • Sffl^^- ^ n , 3 rara0gw*»j£T*«£ 

R&t«gW£-Hj£gOT, ligfia^, hRJCfco 
TSSW^SSSfs $ S = C ©HB&B P *j? ? h T R t 

[0 0 3 0 ] &{c. ±M©cfc 5 {C«fiSStiT«,»4S«i5fe 

[0 0 3 1 ] U-r^S 1) SKW%^>r^1fg|3I 
D fctfttef SSBilffl P*'^TR©7-AAiW>f 

£Jc5&c, i&ifflp^ hTR£^>r£-W D©£ 

[0 0 3 2 ] (Xf^'S2)iW^';Htl 

SWOTWs <&rjfe?f-r*as^ffla^7 h TRW-A 

AtCfcorKOtHSnfeSSW^aBBiSfe^^iy h 1© 

R^ffiSfc^-? h i©jfi<K*-eK#tt3**. ft 

fc\ Xf?7'S lTM >r#-tW DF«3KJRSSti"Ci,» 

■3.-=- f h 1 KSKW*J»air-5*'CK, ajgfflatf? h 
TR%^LT. SffiSKa-^ h RK3SW*-Hj8B 

Jtx3SfflPtf'y hTR^r/TUT, Hiififiij h 1 
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[0 0 3 3 ] ^HS^a- 9 H ©x f>=F. * , 7 

mstifciw^t^t? * i fctwr 
s„ coi*. ssw©^fflWs»±fflij(c[Di< 0 *u 
t\ «Rl»±*?^i5*±ff3**ii4K:. 2iSft 

io iXFMMtt/c 
Scfc^iC. Ilifl9(a-,t^7-A17ail 

-rs„ en zmtsz^i 3 #a£Rw©itgi 

ft < Sfe&T s c i 3&st & s . ±$© J: 5 fttKHr-£H# 

la. wfrmmzmLtc^ ^ hM©tttti£ff±LT2 
itft^^jn 3 s^s. HPffcffigw 

20 us*, »swa«oiwoiaiwHi*tTr>'c. mm<D 

*ffiW s KMf S-a©gfe^MII^TT€. J: 5 fcft o 
r t, > S = * fc» S*W©JS*ftW e # 2 y X;U 1 3 ic 

[0 0 3 4] (Xr^S3) ISSSRjl-? hRiCJ: 

r>xmmr*%&2iizmmma- v \ 1 -c-skw© 

aSWs©8fe^^TTSi, aKSSfflnsP^ hTR©r 
IXf5Hl#6cfc5(c, 07 (a) {c^f J:9tc. ^ffln 

30 hTR ^^ffigt?f a- v hi ©3fi < (C * ■CfcftiS # 

TSfc&K, H7 (b) K^J:5tc. tt^MqiK? h 

©it. SSW<C«3IK«fc»Jl£«W©>'9?-Ntt£K:|^ 

[0 03 5] Wmm>3-~ v h RKSSWtfttBSftS 
i, H8 (a) KtSTJ;5K, IfiSfiai? hRfCJ: 
-3-rS^W^ffiWs^6»ffiKJgK$-&§ 0 C©i 

40 [0 03 6] Uf7 7'S4) » h3Tr» 

tcMWW*mmffl&3-=- v h 3 ©X f>5=- f -j V 7 tctt 

h3©£<(c$ric^Ki§#5o 

[0 0 3 7 ] SHSfc^^- v h 3 ©X f>5^ + » ^ 7 K 
tgg S ftfcSffiWtt. X r 7 7- S 2 T©affl^^^- » 

ifih, 2S#>XJH 3*±TK@«i§-ar. ssw© 
50 J8*We££tfMS£8fe&T£. *S©t5fe^ 
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;H 3*^p«tiS{c«tt3HiT 4 S«w©flSil@$5£J: 
SS0«J0iai*fT9. *fc, 3GSW©JB*We#2» 
ft^;W 3(Ccfco-rSfc^$ti/c|^iC«, 5*fM©- 
§Ri«ffifr 6^ffiW s Jem 5 &t*. 
[0 0 3 8 ] fcfc, 3«W©ttK©Rifctt. S*W©« 
ffi^±flK[S]< iifeK, 117 (a) , H8 (b) 

N#ft<„ X) v ^f^S2-S4tOiI^ io 

m • wmm^-vvm-cu. mmuxv b 

H 3 Km?* affi • «BSi»»a- 7 H, 3 ffliJ-C 

ji«sw e ©#s& ztmzimir sci zmMtttnm? z 

[0 03 9 ] Uf^S5) SlgW^-Of^-tW 20 
DtdaJKf-SJlffliJt^^- vF3 tiSWCDllWs© 
«#3W»7-r-5i. FTR©7-AAi«I 
Wm&^~ v b 3 tC«8g3tiTl^«SW*K«3 
<fc 5 K. WSBPtf y b TR4g»a- 9 h 1 ©fi 

-AAfls-o^-y-an DfcS«w&iiiJK-f-5fcs>fc:. 

[ 0 0 4 0 ] ft*. 1 D iC««W©*BW 

s*±ftilKiqitfr@jRUt:. -Y>r?-?§I3 1 di*i©jR^ 30 

5£f**-CK. JRSSfflOjKv h7*^LT. a*Sfs^ 
ftffiW s KSK 3 nfcSSW* , n # 7 h T R 4 

vvsa too^-cmmw&z-- v v 3 iHvmwwzmi 

[0041] en©*-?- 9 7 - s 1 ~ s 5 ©^aar-a© 
gfe^n^ffbns/!)^ *B^^7b/ c ^(cafflgt 40 

[0 04 2 ] &Lk<DZf'V7S 1~S 5(Cj:oT, JUT 

Cit, xf^S2, S4^*>&'<fcJ:5K:««W© 
JMfcWefcfcHTS;* hM©*ffiWs • JtffilSTC©! ») 

t?», ^tf>? i l'sri'7©i:^KSftSfS^fK:5RFt> 50 
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tcs«w©ii*w e ©n& m?K*-$.m h c <t t\ et 

[ 0 0 4 3 ] -o* »J . Xr-^S 2t*(DlIMi" v 
C<k*«-C*«Cl^MWs©^*SWett. ^f-yy'SAV 

©Kffigfc&^~ 9 h 3 r©8fflSfc?f TBSfflgfe^ar. „ 
b 3WJ©ssFt>5K^3n-ri^i»©T?. Kffi^p. 
© 5 X h M©0 1) ii*K «fc ») ^©jshw e £Sftf-rs C 
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(54) SUBSTRATE-CLEANING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate- 
cleaning apparatus capable of effectively cleaning the 
rim of a substrate. 

SOLUTION: A surface-cleaning unit 1 and a rear surface 
cleaning unit 3 respectively comprises spin-chucks 7, on 
which support pins 5 for supporting rim of a wafer W are 
set and support pins 5 on each spin chuck 7 are set at 
different position on the surface-cleaning unit 1 and the 
rear surface cleaning unit 3 each other. When the wafer 
W is mounted on the rear surface cleaning unit 3, flipped 
over from the surface-cleaning unit 1 , the rim of the 
wafer W without being clean real hindered by the support 
pins of the surface-cleaning units 1 and 3 can be 
respectively cleaned by wraparound mist cleaning from 
two fluid nozzles of the rear surface cleaning unit 3 and 
the surface-cleaning unit 1, since the support pins 5 are 
respectively set at different position in the cleaning 
units 1 and 3. 
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CLAIMS 



[Claim(s)] 

[Claim 1]By having the following, and said rear-face cleaning means's turning a rear face of a 
substrate up, and supporting two or more peripheries of a substrate, A penetrant remover which 
mixed and mist-ized the 2nd substrate holding means that holds a substrate by a horizontal 
position, and a penetrant remover and a pressurized gas is generated, A substrate cleaning 
device which is provided with 2nd 2 hydraulic nozzle that supplies this mist-ized penetrant 
remover to a rear face of a substrate, and is characterized by said 1st and 2nd substrate holding 
means supporting a part where peripheries of a substrate differ mutually. 
A surface washing means which is a substrate cleaning device which supplies a mist-ized 
penetrant remover to a substrate, and carries out washing processing of the substrate, and 
carries out washing processing of the surface of a substrate. 

A rear-face cleaning means which carries out washing processing of the rear face of a substrate. 
The 1st substrate holding means that holds a substrate by a horizontal position by having a 
transfer means which carries out rear surface inversion of the substrate between said two 
cleaning means, and recarries a substrate, and said surface washing means' turning the surface 
of a substrate up, and supporting two or more peripheries of a substrate. 
1 st 2 hydraulic nozzle that generates a penetrant remover which mixed and mist-ized a 
penetrant remover and a pressurized gas, and supplies this mist-ized penetrant remover on the 
surface of a substrate. 

[Claim 2]A substrate cleaning device, wherein the 1st and 2nd substrate holding means equip 
with said support member a part where the 1st and 2nd substrate holding means differ mutually 
in the substrate cleaning device according to claim 1 while being provided with a support member 
which supports a periphery of a substrate, respectively. 

[Claim 3]A substrate cleaning device, wherein two hydraulic nozzles each are constituted 
rockable in the substrate cleaning device according to claim 1 or 2, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention A semiconductor substrate, the glass substrate of a liquid 
crystal display, the glass substrate for photo masks, The substrate cleaning device which 
supplies a penetrant remover to the substrate for optical discs (a substrate is only called 
hereafter), and performs washing processing is started, and it is related with the art washed 
using 2 hydraulic nozzles which mix a penetrant remover and the pressurized gas and form mist 
especially. 
[0002] 

[Description of the Prior Art]Conventionally, there are a zipper type etc. which support the 
periphery of a substrate with a holding pin etc., for example to hold a substrate to a horizontal 
position in the substrate cleaning device which performs washing processing of a substrate. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in a substrate cleaning device like the zipper 
type which supports the periphery of a substrate, when washing a substrate, the holding pin 
which supports the periphery of a substrate becomes obstructive, and the periphery of a 
substrate cannot be washed. 

[0004]For example, in physical washing which contacts a brush or sponge to the substrate which 
is carrying out the high velocity revolution directly, and carries out cleaning by scrubbing to it, 
since a brush or sponge contacts a holding pin, the periphery of a substrate cannot be washed. 
[0005]This invention was made in view of such a situation, and is ****. The purpose is to provide 
the substrate cleaning device which washes a periphery efficiently. 

[0006] 

[Means for Solving the Problem]This invention takes the following composition, in order to attain 
such a purpose. Namely, a surface washing means which the invention according to claim 1 is a 
substrate cleaning device which supplies a mist-ized penetrant remover to a substrate, and 
carries out washing processing of the substrate, and carries out washing processing of the 
surface of a substrate, Have a rear-face cleaning means which carries out washing processing of 
the rear face of a substrate, and a transfer means which carries out rear surface inversion of the 
substrate between said two cleaning means, and recarries a substrate, and said surface washing 
means, By turning the surface of a substrate up and supporting two or more peripheries of a 
substrate, A penetrant remover which mixed and mist-ized the 1st substrate holding means that 
holds a substrate by a horizontal position, and a penetrant remover and a pressurized gas is 
generated, Have 1 st 2 hydraulic nozzle that supplies this mist-ized penetrant remover on the 
surface of a substrate, and said rear-face cleaning means, By turning a rear face of a substrate 
up and supporting two or more peripheries of a substrate, A penetrant remover which mixed and 
mist-ized the 2nd substrate holding means that holds a substrate by a horizontal position, and a 
penetrant remover and a pressurized gas is generated, Having [ and ] 2nd 2 hydraulic nozzle that 
supplies this mist-ized penetrant remover to a rear face of a substrate, said 1 st and 2nd 
substrate holding means support a part where peripheries of a substrate differ mutually. 



[0007][Function and Effect]According to the invention according to claim 1, the substrate with 
which two or more peripheries were supported by having the 1st substrate holding means, The 
substrate with which two or more peripheries were supported by being held in the state where 
the surface of the substrate was turned up at a horizontal position, and having the 2nd substrate 
holding means is held in the state where the rear face of the substrate was turned up at a 
horizontal position. On the other hand, the mist-ized penetrant remover which was breathed out 
from 1st 2 hydraulic nozzle by having a surface washing means, The surface of the substrate 
held by the 1st substrate holding means at the horizontal position is supplied, The mist-ized 
penetrant remover which was breathed out from 2nd 2 hydraulic nozzle by the surface of a 
substrate being washed and having a rear-face cleaning means is supplied to the rear face of the 
substrate held by the 2nd substrate holding means at the horizontal position, and the rear face 
of a substrate is washed. Between two cleaning means, the change of the surface and rear-face 
washing of a substrate is performed by carrying out rear surface inversion of the substrate by a 
transfer means. 

[0008]At this time, there is a surroundings lump between the surface and the rear face of the 
mist breathed out from 1st and 2nd 2 hydraulic nozzles in the periphery of a substrate by using 
1st and 2nd 2 hydraulic nozzles that generate the penetrant remover which mixed and mist-ized 
the penetrant remover and the pressurized gas. The following operation and effects are done so 
by supporting the part where the periphery of a substrate changes mutually with 1st and 2nd 
substrate holding means. That is, the periphery of the surface which the part supported by the 
1 st substrate holding means becomes obstructive, and cannot be washed when a surface 
washing means washes the surface of a substrate, Since it is not supported by the part by the 
2nd substrate holding means when washing the rear face of a substrate by a rear-face cleaning 
means, a surroundings lump of the mist from a rear face can wash the periphery. On the 
contrary, the periphery of the rear face which the part supported by the 2nd substrate holding 
means becomes obstructive, and cannot be washed when washing the rear face of a substrate 
by a rear-face cleaning means, Since it is not supported by the part by the 1st substrate holding 
means when a surface washing means washes the surface of a substrate, a surroundings lump of 
the mist from the surface can wash the periphery. 

[0009]By therefore, a thing for which a part where a periphery of a substrate changes mutually 
with 1st and 2nd substrate holding means is supported. A periphery of a substrate which a part 
supported by one substrate holding means becomes obstructive, and cannot be washed by one 
cleaning means, Since it is not supported by the part by a substrate holding means of another 
side when washing by a cleaning means of another side, also in any of the surface or a rear face, 
a surroundings lump of mist can wash a periphery of a substrate. 

[0010]There are the following techniques as the technique of supporting a part where a 
periphery of a substrate changes mutually with 1st and 2nd substrate holding means. For 
example, in the substrate cleaning device according to claim 1, the 1st and 2nd substrate holding 
means are the techniques (the invention according to claim 2) of equipping with the support 
member a part where the 1st and 2nd substrate holding means differ mutually while being 
provided with a support member which supports a periphery of a substrate, respectively. 
[001 1]While having a support member which supports a periphery of a substrate, respectively 
according to the invention according to claim 2, The following operation and effects are done so 
by supporting a part where peripheries of a substrate differ mutually by the support member side 
as a part where the 1st and 2nd substrate holding means differ mutually is equipped with the 
support member. That is, a periphery of the surface which a support member by the side of the 
1st substrate holding means becomes obstructive, and cannot be washed when a surface 
washing means washes the surface of a substrate, Since it is not supported by support member 
by the side of the 2nd substrate holding means when washing a rear face of a substrate by a 
rear-face cleaning means, a surroundings lump of mist from a rear face can wash the periphery. 
On the contrary, a periphery of a rear face which a support member by the side of the 2nd 
substrate holding means becomes obstructive, and cannot be washed when washing a rear face 
of a substrate by a rear-face cleaning means, Since it is not supported by support member by 
the side of the 1st substrate holding means when a surface washing means washes the surface 



of a substrate, a surroundings lump of mist from the surface can wash the periphery. Therefore, 
a periphery of a substrate which a support member by the side of one substrate holding means 
becomes obstructive, and cannot be washed by one cleaning means, Since it is not supported by 
support member by the side of a cleaning means of another side when washing by a cleaning 
means of another side, also in any of the surface or a rear face, a surroundings lump of mist can 
wash a periphery of a substrate. 

[001 2]In the substrate cleaning device according to claim 1 or 2, two hydraulic nozzles each are 
constituted rockable, respectively (the invention according to claim 3). Thus, with constituting 2 
hydraulic nozzles, making 2 hydraulic nozzles rock, a mist-ized penetrant remover can be 
supplied to a substrate, and can be washed. 2 hydraulic nozzles can be made to rock by having 
still more preferably a substrate rotation means to rotate a substrate in a field, rotating a 
substrate in a field by a substrate rotation means. The whole surface containing a periphery of a 
substrate can be uniformly washed only by making 2 hydraulic nozzles rock by this, so that 2 
hydraulic nozzles can go and come back to a part for a diameter of a substrate. 
[0013] 

[Embodiment of the Invention]Hereafter, one example of this invention is described with 
reference to drawings. Drawing 1 is drawing of longitudinal section and the block diagram showing 
the surface in the substrate cleaning device concerning an example, or the outline composition 
of a rear-face washing unit, Drawing 2 is drawing of longitudinal section showing a state when a 
substrate is laid in the surface or a rear-face washing unit, Drawing 3 is a top view of the spin 
chuck in the inside of the surface or a rear-face washing unit, drawing 4 is drawing of longitudinal 
section showing the composition of the washing nozzle (2 hydraulic nozzles) concerning an 
example, and drawing 5 is a block diagram when plane view of the substrate cleaning device 
provided with the surface or a rear-face washing unit is carried out. 

[0014]The numerals 1 are surface washing units among a figure, and the numerals 3 are rear- 
face washing units. This surface washing unit 1 or the rear-face washing unit 3 is the zipper type 
provided with the disc-like spin chuck 7 by which the six holding pins 5 which it comes to form 
cylindrical were set up. In drawing 1, in order to avoid that a drawing becomes complicated, the 
holding pin 5 is illustrating only two pieces. This spin chuck 7 is rotated to the electric motor 1 1 
via the axis of rotation 9 connected with the bottom, and the substrate W by which contact 
support was carried out in the periphery We with the holding pin 5 rotates it in the level surface 
to the circumference of the center of rotation P by this rotation. The spin chuck 7 by which the 
surface washing unit 1, the rear-face washing unit 3, the holding pin 5, and the holding pin 5 were 
set up, and the axis of rotation 9 and the electric motor 1 1 are equivalent to the surface washing 
means in this invention, a rear-face cleaning means, a support member, a substrate holding 
means, and a substrate rotation means, respectively. The spin chuck 7 by the side of the surface 
washing unit 1 and the spin chuck 7 by the side of a rear-face washing unit are equivalent to the 
1st substrate holding means in this invention, and the 2nd substrate holding means, respectively. 
[0015]In laying the substrate W in the spin chuck 7 in the surface washing unit 1, as shown in 
drawing 2 (a), it lays the substrate W so that the surface Ws of the substrate W may turn to the 
upper part. Two or more parts are contacted and supported by the contact part 5a of the 
holding pin 5 among the peripheries We of the laid substrate W. The substrate W is held at a 
horizontal position because the six holding pins 5 support the periphery We in this way. 
[0016]In laying the substrate W in the spin chuck 7 in the rear-face washing unit 3, as shown in 
drawing 2 (b), it lays the substrate W so that the rear face of the substrate W may turn to the 
upper part. Similarly, among the peripheries We of the laid substrate W, while a part is contacted 
and supported by the contact part 5a of the holding pin 5, two or more substrates W are held at 
a horizontal position. 

[0017]The spin chuck 7 in the inside of the surface washing unit 1 is setting up the six holding 
pins 5 in the position as shown in drawing 3 (a). The spin chuck 7 in the inside of the rear-face 
washing unit 3 is setting up the six holding pins 5 in the position as shown in drawing 3 (b). That 
is, the spin chuck 7 consists of surface and rear-face washing unit 1 and 3 sides, respectively so 
that a mutually different part of the spin chuck 7 may be equipped with the holding pin 5. 
[0018]In order to make alignment doubling, alignment, etc. of the substrate W perform easily, the 



orientation flat (Orientation Flat) (commonly called the "cage hula") or the notch (Notch) is 
minced by the substrate W. In this example, a notch is taken and explained to an example and it 
is assumed that the substrate W is laid so that the notch N of the substrate W may be located in 
a position as shown in drawing 3. And in this example, since rear surface inversion of the 
substrate W is carried out and it is recarried between the surface and the rear-face washing unit 
1 and 3, without rotating the substrate W in a field, as shown in drawing 3 (a) and (b), the notch 
N of the substrate W turns to the respectively same direction. 

[0019]When it returns to explanation of drawing 1 , again around the spin chuck 7, The scattering 
prevention cup 15 for preventing the mist M breathed out from the washing nozzle 13 (it is 
hereafter written as "2 hydraulic nozzle 13") of 2 fluid types which mix the gas G and the 
penetrant remover S which were pressurized, and generate the mist M from dispersing is 
arranged. This scattering prevention cup 15 is constituted so that it may go up and down to the 
spin chuck 7, as the arrow in a figure shows, when receiving the unwashed substrate W from the 
spin chuck 7. The 2 hydraulic nozzles 13 by the side of the surface washing unit 1 and the 2 
hydraulic nozzles 13 by the side of the rear-face washing unit 3 are equivalent to 1st 2 hydraulic 
nozzle in this invention, and 2nd 2 hydraulic nozzle, respectively. 

[0020]As are shown in drawing 1 , and it is supported by the suspension arm 1 7 to the surface 
Ws or the rear face of the substrate W in the slope direction and a delivery is shown by the 
arrow in a figure by it, the rise and fall/rocking of the 2 hydraulic nozzles 13 are done the whole 
suspension arm 17 by the drive mechanism 19. The 2 hydraulic nozzles 13 supported by the 
suspension arm 17 will comprise operating it so that the suspension arm 17 may be rocked up 
and down with the drive mechanism 19 as the arrow in drawing _2_shows if rocking is explained in 
full detail rockable up and down. 

[0021 ]The feed pipe 21a which supplies the penetrant remover S, and the gas introducing pipe 
21b which introduces the gas G by which application-of-pressure squeezing was carried out are 
connected with the drum section of the 2 hydraulic nozzles 13. It comprises the ultrapure water 
feed unit 27 connected to the feed pipe 21a by the controller 23 via the control valve 25 by 
which opening and closing control is carried out so that the ultrapure water in which carbon 
dioxide (C0 2 ) was added may be supplied as the penetrant remover S. It comprises the gas 
supply device 33 connected to the gas introducing pipe 21b by the controller 23 via the pressure 
regulator 31 which performs pressure regulation, such as application of pressure of the gas G, 
and decompression, as well as the control valve 29 by which opening and closing control is 
carried out by the controller 23 so that the gas G may be supplied. 

[0022]Although the ultrapure water in which carbon dioxide was added is used as the penetrant 
remover S in this example, if it is a penetrant remover used for the usual substrate washing so 
that it may be illustrated by the ozone water etc. which dissolved acid, alkali, pure water, and 
ozone in pure water, it will not be limited in particular. In this example, by using the ultrapure 
water in which carbon dioxide was added as the penetrant remover S, resistivity falls, the static 
electricity generated by friction with the surface Ws of the substrate W or a rear face, and the 
penetrant remover S is controlled, and the dielectric breakdown of the substrate W can be 

[0 r 023] n As d gas used for the gas G, nitrogen (N 2 ) which is inactive gas is used by this example. As 
inactive gas, there are air, argon (Ar), etc., for example. In this example, since a chemical 
reaction is not caused to the penetrant remover S and the substrate W by using mact.ve gas, it 
does not have an adverse effect on the penetrant remover S and the substrate W 
[0024]The electric motor 1 1 mentioned above, the drive mechanism 19, the control valves 25 
and 29, the ultrapure water feed unit 27, and the gas supply device 33 are controlled by the 
controller 23 in generalization. _ . . 

[0025]Next, the 2 hydraulic nozzle 13 is explained with reference to qVawmg4. The mixing parts 
35 in the 2 hydraulic nozzles 13 comprise structure, i.e., the structure of a double tube where 
the inside of the feed pipe 21a is inserted in the gas introducing pipe 21b, where the feed pipe 
21a encloses the outside of the gas introducing pipe 21b, via the supporter 37. The tip part 39 of 
the 2 hydraulic nozzles 7 connects and comprises an orifice-like pipe and an acceleration tube 



which is direct-like cylinder tubes which accelerate the mist M. About the shape of the feed pipe 
21a or the gas introducing pipe 21b. For example, it is more desirable to form each pipe with a 
direct-like cylinder tube, and to form the gas introducing pipe 21b with a direct-like cylinder 
tube, in order to control the particle which carries out raising dust from the inside of the 2 
hydraulic nozzle 13, although it may be the pipe which extended in curvature shape, and an 
rectangular pipe-like pipe and is not limited in particular. 

[0026]Next, the outline of the whole substrate cleaning device provided with the surface, the 
rear-face washing units 1 and 3, etc. is explained with reference to drawing 5 . The substrate 
cleaning device concerning this example is provided with indexer part ID for supplying the 
substrate W or collecting the substrates W while it is provided with the surface washing unit 1 
and every two rear-face washing units 3, respectively. 

[0027]It is divided into the sliding direction by the diaphragm (graphic display abbreviation) of two 
or more sheets, and indexer part ID is constituted so that the one substrate W may be 
accommodated at a time in every [ which was divided by the diaphragm ] chamber houses 
(graphic display abbreviation). In supplying the substrate W from indexer part ID, it takes out by 
the arm A of the robot TR for conveyance which mentions later the substrate W beforehand 
accommodated in the chamber houses of indexer part ID. When collecting the substrates W to 
indexer part ID, the substrate W is made to accommodate in the chamber houses of indexer part 
ID by the arm A of the robot TR for conveyance mentioned later. 

[0028]The robot TR for conveyance of a with is installed on the arm [ which conveys the 
substrate W between each washing units 1 and 3 and indexer part ID ] A carrying path 41 
between the surface and the rear-face washing unit 1 and 3. As the arrow in a figure shows this 
robot TR for conveyance, while being constituted movable, the arm A is constituted pivotable, as 
the arrow in a figure shows. Furthermore, to the robot TR for conveyance, the arm A is 
constituted so that elasticity is possible. 

[0029] Substrate inversion unit R for carrying out rear surface inversion of the substrate W is 
installed in the carrying path 41 . In conveying the substrate W between the surface and the rear- 
face washing unit 1 and 3, via the robot TR for conveyance, the substrate W is once laid in 
substrate inversion unit R, and it carries out rear surface inversion of the substrate W by 
substrate inversion unit R. This robot TR for conveyance and substrate inversion unit R are 
equivalent to the transfer means in this invention. 

[0030]Next, the appearance of the substrate cleaning device in each washing processing of the 
flow chart of drawing 6 and drawing 7, and drawing 8 is explained with reference to a block 
diagram when plane view is carried out about a series of washing processings about the 
substrate by the substrate cleaning device constituted as mentioned above. 
[0031](Step S1) The robot TR for conveyance is moved even near indexer part ID so that the 
arm A of the robot TR for conveyance which supplies the substrate W from indexer part ID can 
take out the substrate W accommodated in the chamber houses of indexer part ID. 
[0032](Step S2) In order to lay the substrate W taken out by the arm A of the robot TR for 
conveyance which washes the surface Ws of the substrate W in the surface washing unit 1 in the 
spin chuck 7 of the surface washing unit 1, the robot TR for conveyance is moved even near the 
surface washing unit 1 . When the rear face of the substrate W accommodated in indexer part ID 
at Step S1 has turned to the upper part, By the time it conveys the substrate W to the surface 
washing unit 1, the substrate W will once be laid in substrate inversion unit R, and the surface 
Ws will be made to reverse the rear face of the substrate W by substrate inversion unit R via the 
robot TR for conveyance. And the substrate W reversed by the surface Ws is conveyed to the 
surface washing unit 1 via the robot TR for conveyance. Of course, it may constitute so that the 
substrate W may be reversed within the surface washing unit 1 . 

[0033]The substrate W laid in the spin chuck 7 of the surface washing unit 1 is washed as 
follows. First, the scattering prevention cup 15 is dropped to the spin chuck 7, and the laid 
substrate W is laid in the spin chuck 1. At this time, it turns [ surface / Ws / of the substrate 
W ] to the upper part. And while raising the scattering prevention cup 1 5, the 2 hydraulic nozzle 
13 is moved to a washing position. Next, carrying out the low speed rotary of the substrate W 
with constant speed, the mist M is supplied from the 2 hydraulic nozzle 13 to the substrate W, 



and the mist M is thrown to the substrate W. Simultaneously, the suspension arm 1 7 is operated 
with the drive mechanism 19 so that the 2 hydraulic nozzle 13 may be made to rock up and 
down. The whole surface containing the periphery We of the substrate W can be uniformly 
washed only by making the 2 hydraulic nozzles 13 rock up and down by this, so that the 2 
hydraulic nozzle 13 can go back and forth by the diameter of the substrate W. After performing 
fixed time and washing processing in the above state, the regurgitation of the mist M is stopped 
and the 2 hydraulic nozzles 13 are moved to a position in readiness. The circumference is made 
to emit the penetrant remover S which made carry out the high velocity revolution of the 
substrate W simultaneously, and was thrown, the substrate W shakes off, a drying process is 
performed, and a series of washing processings about the surface Ws of the substrate W are 
completed. When the periphery We of the substrate W is washed by the 2 hydraulic nozzles 13, a 
part of mist M turns to a rear face from the surface Ws. 

[0034](Step S3) After washing of the surface Ws of the substrate W is completed in the surface 
washing unit 1 which reverses the substrate W by substrate inversion unit R, As shown in 
drawing 7 (a), the robot TR for conveyance is moved even near the surface washing unit 1 , so 
that the arm A of the robot TR for conveyance can take out the substrate W currently laid in the 
surface washing unit 1 . And in order to lay the substrate W by substrate inversion unit R, as 
shown in drawing 7 (b), the robot TR for conveyance is moved even near the substrate inversion 
unit R. At this time, the notch N of the substrate W turns to the left by conveyance of the 
substrate W. 

[0035]When the substrate W is laid in substrate inversion unit R, a rear face is made to reverse 
the substrate W from the surface Ws by substrate inversion unit R, as shown in drawing 8 (a). At 
this time, the notch N of the substrate W turns to the right by reversal of the substrate W. 
[0036](Step S4) In order to make the substrate W reversed by inversion unit R which washes the 
rear face of the substrate W with the rear-face washing unit 3 lay in the spin chuck 7 of the 
rear-face washing unit 3, the robot TR for conveyance is moved even near the rear-face 
washing unit 3. 

[0037]The substrate W laid in the spin chuck 7 of the rear-face washing unit 3 is the same 
procedure as washing of the surface Ws of the substrate W by the surface washing unit 1 in 
Step S2, and is washed. That is, carrying out the low speed rotary of the substrate W with 
constant speed, the 2 hydraulic nozzle 13 is made to rock up and down, and the rear face 
containing the periphery We of the substrate W is washed, and after washing processing on the 
back is completed, the regurgitation of the mist M is stopped, the 2 hydraulic nozzles 13 are 
moved to a position in readiness, and it is based on the high velocity revolution of the substrate 
W — it dries by shaking off. When the periphery We of the substrate W is washed by the 2 
hydraulic nozzles 1 3, a part of mist M turns to the surface Ws from a rear face. 
[0038]While the rear face of the substrate W turns to the upper part in the case of installation of 
the substrate W, as shown in drawing 7 (a) and drawing 8 (b), the notch N is suitable in the same 
direction as direction of the notch N of the substrate W laid in the spin chuck 7 in the surface 
washing unit 1 . That is, between Step S2 - surface washing unit 1 and the rear-face washing unit 
3 in S4, the robot TR for conveyance and substrate inversion unit R are changing carry the 
substrate W, without rotating the substrate W in a field. Therefore, as shown in drawing 3, in the 
surface and rear-face washing unit 1 and 3 side. Only by constituting the spin chuck 7, 
respectively so that the part where the spins chuck 7 differ mutually may be equipped with the 
holding pin 5, each spin chuck 7 can realize simply supporting the part where the peripheries We 
of the substrate W differ mutually. 

[0039](Step S5) So that the arm A of the robot TR for conveyance can take out the substrate W 
currently laid in the rear-face washing unit 3, after washing of the surface Ws of the substrate W 
is completed with the rear-face washing unit 3 which collects the substrates W to indexer part 
ID, The robot TR for conveyance is moved even near the surface washing unit 1 . And in order 
that the arm A of the robot TR for conveyance may collect the substrates W to indexer part ID, 
the robot TR for conveyance is moved even near indexer part ID. 

[0040]In turning the surface Ws of the substrate W to the upper part, collecting them to indexer 
part ID and accommodating in the chamber houses in indexer part ID, By the time it conveys the 



substrate W to indexer part ID, the substrate W will once be laid in substrate inversion unit R, 
and the surface Ws will be made to reverse the rear face of the substrate W by substrate 
inversion unit R via the robot 7 for conveyance. And the substrate W reversed by the surface Ws 
is conveyed to indexer part ID via the robot TR for conveyance. Of course, it may constitute so 
that the substrate W may be reversed within the rear-face washing unit 3 in step S4. 
[0041] Although a series of washing processings are performed by processing of the above steps 
S1-S5, after rear-face washing is completed, surface washing may be performed further, and 
surface washing and rear-face washing may be repeated two or more times, respectively. In this 
example, although surface washing was performed before rear-face washing, rear-face washing 
may be performed first. 

[0042]The following effects are done so by the above steps S1-S5. That is, by using the 2 
hydraulic nozzle 1 3, as Step S2 and S4 also described, in the periphery We of the substrate W, 
there is a surroundings lump between surface Ws and the rear face of the mist M. Between the 
surface and the rear-face washing unit 1 and 3, the following operation and effects are done so 
by supporting the part where the peripheries We of the substrate W differ mutually by the holding 
pin 5 side as the part where the spins chuck 7 differ mutually is equipped with the holding pin 5, 
respectively. 

[0043]That is, the periphery We of the surface Ws which the holding pin 5 becomes obstructive 
and cannot be washed by the surface washing in the surface washing unit 1 in Step S2, Since it 
is not supported by the holding pin 5 by the side of the rear-face washing unit 3 in rear-face 
washing with the rear-face washing unit 3 in step S4, a surroundings lump of the mist M from a 
rear face can wash the periphery We. 

[0044]On the contrary, the periphery We of the rear face which the holding pin 5 becomes 
obstructive and cannot be washed by rear-face washing with the rear-face washing unit 3 in 
step S4, Since it is not supported by the holding pin 5 by the side of the surface washing unit 1 
in the surface washing in the surface washing unit 1 in Step S2, a surroundings lump of the mist 
M from the surface can wash the periphery We beforehand at Step S2 before step S4. 
[0045]Since the 2 hydraulic nozzle 13 is made to rock up and down as Step S2 and S4 also 
described, carrying out the low speed rotary of the substrate W with constant speed, Only by 
making the 2 hydraulic nozzles 13 rock up and down so that the 2 hydraulic nozzles 13 can go 
back and forth by the diameter of the substrate W, the whole surface containing the periphery 
We of the substrate W can be washed uniformly. 

[0046]This invention is not restricted to the above-mentioned embodiment, and modification 
implementation can be carried out as follows. 

[0047](D Although this example mentioned above took and explained to the example a zipper 
type like the spin chuck 7 with which the holding pin 5 was set up as a substrate holding means 
in this invention, If it is a means to hold a substrate to a horizontal position by supporting two or 
more peripheries of a substrate, a substrate holding means in particular will not be limited. 
[0048]although the robot TR for conveyance and substrate inversion unit R were taken and 
explained to the example as a transfer means in this invention, if it is usually alike and is used by 
transfer of the substrate between two washing units, it will not be limited in particular like the 
robot for conveyance provided with the inverting function which performs conveyance and 
reversal with one device, for example. 

[0049](2) the structure where, as for 2 hydraulic nozzles, the feed pipe 21a encloses the outside 
of the gas introducing pipe 21b as mentioned above in this example mentioned above it was 
(refer to drawing 4 ) — as it is alike other than this and is shown in drawjng„9ja), it may be the 
structure where the gas introducing pipe 21 b encloses the outside of the feed pipe 21 a. 
[0050]In this example, although 2 hydraulic nozzles were what is called internal mixing types that 
mixed the gas G with the penetrant remover S by the mixing parts 35 in a nozzle (refer to 
drawing^) they may be an external mixing type which mixes a penetrant remover and a gas near 
the~delivery of a nozzle, or out of a nozzle, and generates mist. For example, as shown in drawing 
9 (b) the feed pipe 21a and the gas introducing pipe 21b are equipped with a delivery, 
respectively, As the penetrant remover S and the gas G which were breathed out from each 
delivery respectively are mixed near a delivery, the mist M may be generated and it is shown in 



drawing 9 (c), It may have the gas regurgitation nozzle 131 and the fluid regurgitation nozzle 132, 
the gas G and the penetrant remover S which were breathed out from each nozzle 131,132, 
respectively may be made to collide out of a nozzle, and the mist M may be formed. Thus, it is 
not limited for the structure of 2 hydraulic nozzles, and shape in particular. 
[0051 ](3) Although the 2 hydraulic nozzle 13 was made to rock up and down in the washing 
processing concerning this example mentioned above, rotating the substrate W in the level 
surface by rotation of the electric motor 1 1 , If only rocking of the upper and lower sides of the 2 
hydraulic nozzles 13 can wash the whole surface of the substrate W, or if it is not necessary to 
wash the whole surface of the substrate W, it is not necessary to necessarily have a substrate 
rotation means (for example, the axis of rotation 9 and the electric motor 1 1 in this example) in 
this invention. 

[0052] However, it is more desirable to have a substrate rotation means, if the drying process 
which washes a substrate efficiently or shakes off a penetrant remover by a high velocity 
revolution is performed within a washing unit. 

[0053]Rocking of the 2 hydraulic nozzle 13 may be composition which is not restricted up and 
down and moves to a substrate W side and parallel. 

[0054](4) It may have two or more and this example mentioned above may share one 2 hydraulic 
nozzles with two or more washing units, although it was the composition provided with every one 
2 hydraulic nozzles in each washing unit. 

[0055]Apart from 2 hydraulic nozzles, it may have cleaning means other than 2 hydraulic nozzles 
in each washing unit. As a cleaning means, chemical cleaning which washes a substrate only with 
a penetrant remover, physical washing which the ultrapure water which contacts a brush and 
sponge to the substrate which is carrying out the high velocity revolution directly, and carries 
out cleaning by scrubbing to it, or gave the ultrasonic wave to it is supplied to a substrate, gives 
supersonic vibration to a substrate, and is sonic washed, etc. are illustrated. 
[0056](5) Although it had the surface washing unit 1 and every two rear-face washing units 3 in 
this example mentioned above, respectively, It may have the surface washing unit 1 and every 
one rear-face washing unit 3, respectively, and may have three or more, respectively, it may 
have so that the number of the surface washing unit 1 and the rear-face washing unit 3 may be 
mutually different, and it is not limited in particular for the number of a washing unit. According 
to the efficiency and the throughput of washing processing of a substrate, design items, etc., the 
number of a washing unit can be changed suitably, respectively. 

[0057]Although it had each washing units 1 and 3 on both sides of the carrying path 41 as shown 
in drawing 5 , the substrate cleaning device concerning this example, For example, as are shown 
in drawing 10 (a), and it may be the composition that another side of the conveying path 41 is 
equipped with each washing units 1 and 3 and is shown in drawing JjKb), It will not be limited in 
particular for composition, if it may be the composition arranged radiately, and it carries out 
(indexer part ID and substrate inversion unit R is a graphic display abbreviation) and each 
washing units 1 and 3 are provided with two or more units in the usual substrate treatment. 
About composition, it can change suitably according to the efficiency and the throughput of 
washing processing of a substrate, design items, etc. similarly. 
[0058] 

[Effect of the Invention]According to this invention, the periphery of the substrate which the 
part supported by one substrate holding means becomes obstructive, and cannot be washed by 
one cleaning means so that clearly from the above explanation, Since it is not supported by the 
part by the substrate holding means of another side when washing by the cleaning means of 
another side, also in any of the surface or a rear face, a surroundings lump of mist can wash the 
periphery of a substrate efficiently. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is drawing of longitudinal section and the block diagram showing the surface in the 
substrate cleaning device concerning this example, or the outline composition of a rear-face 
washing unit. 

[Drawing 2]It is drawing of longitudinal section showing a state when a substrate is laid in the 
surface or the rear-face washing unit concerning this example, and (a) is related with a surface 
washing unit and (b) is related with a rear-face washing unit. 

[Drawing 3] It is a top view of the spin chuck in the inside of the surface or the rear-face 
washing unit concerning this example, and (a) is related with a surface washing unit and (b) is 
related with a rear-face washing unit. 

[Drawing 4]It is drawing of longitudinal section showing the composition of 2 hydraulic nozzles 
concerning this example. 

[Drawing 5]It is a block diagram when plane view of the substrate cleaning device provided with 
the surface or a rear-face washing unit concerning this example, etc. is carried out. 
[Drawing 6]It is a flow chart which shows a series of washing processings about the substrate by 
the substrate cleaning device concerning this example. 

[Drawing 7] (a) and (b) are block diagrams when plane view of the appearance of the substrate 
cleaning device in each washing processing is carried out. 

[Drawing 8](a) and (b) are block diagrams when plane view of the appearance of the substrate 
cleaning device in each washing processing is carried out. 

[Drawing 9](a) - (c) is a figure showing the composition of 2 hydraulic nozzles concerning a 
modification. 

[Drawing 10](a) and (b) are block diagrams when plane view of the substrate cleaning device 

concerning a modification is carried out. 

[Description of Notations] 

W — Substrate 

We — Periphery 

Ws — Surface 

N — Notch 

S — Penetrant remover 
G — Gas 
M — Mist 

TR — Robot for conveyance 

1 — Surface washing unit 

3 — Rear-face washing unit 

5 — Holding pin 

7 — Spin chuck 

13 — 2 hydraulic nozzles 
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